Progress of Two-Dimensional Ti3C2Tx in Supercapacitors.
Exploring stable cycling electrode materials with high energy and power density is the key to accelerate the development and application of supercapacitors. Ti 3 C 2 T x , the first discovered and most investigated member in two-dimensional layered transition metal carbides and/or nitrides, has attracted considerable attention owing to its unique two-dimensional morphology, large interlayer spacing, outstanding metallic conductivity, abundant chemical surface and ultrahigh volumetric capacitance. However, some inherent thermodynamic transformations, such as restacking tendency of ultra-thin Ti 3 C 2 T x sheets, hinder its practical application. In this review, the synthesis methods and the charge storage mechanisms of Ti 3 C 2 T x are stressed to provide the clues to improve its electrochemical performance, and then the functionalization including architectural construction, hybridization and surface modification of the Ti 3 C 2 T x sheets to circumvent the difficulties are summarized. It leads to the progress of application for the Ti 3 C 2 T x -based electrodes in supercapacitor devices. Based on these results, we aim at providing the direction followed with the opportunities and challenges for the Ti 3 C 2 T x -based materials to accelerate the step to realize its practical application in supercapacitor.